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2.- MATERIAL I METODES 
2.1.- OBTENCIÓ DE LES DADES 
La recerca d'aliicles s'ha dut a tenne consultant la base de dades mediques 
MEDLINE, en la segona opció OVID.- Fundació Laporte; accedint des de l'adre<;a 
URL: 
Bases de dad es de la BUB: resultats de la vostl'a cerca 
MEDUNE rEBSCOhoSkCBUC) 
MEDUNE (QY!P-Fuuduj6 LtporU) 
• MFDUNEPubM.d N,UgnaIYbrwofMed.¡,ino 
El resuhat de la teva certa és de: 3 registres, 
IBuscar ITot,): el.> reRlstres IPreguntes més fregOents IBiblioteca 
Copyright 1m, Gosurnrr Ttgud:;loc . AdapLaci6: BUB. 1m. 
Bases de dades de la BUB: resultats de la vostra cerca 
Registre complet 
Si us plau, sortiu correclament de le s bases de dades que con~ulteu quan finahtzeu la consulta 
Registu. nUm: 163 
ImOL: IMEDLINE (OVID·Fundacib Laporte) 
IMateri-;;-­ -rMedJcina. salut. biomed!cin~,-"·ann--ac-ia-.-------- ---------
L '(1 'x. 
!contingut: Base de dades bibliografica pro ~uJda pe! la National ubrary ofMedicine, Conte meles de revistts relacionats amb la . literatura biomedica, la investlgaclo 11a practica clinica AC!llalització mensual 1966- - . 
¡com accedir-hi: Si ~lema OVIDVlEB. Feu clj~ ~ s~güent campo "URL' per entrar a c o~~t~, Q al camp "Més infonnació' si no hi heu entrat 
maJ. 
IURL: -·--. ~;¡www fbioseplaporte.orrUoVldwebJhidden.c0.IT::JS&D=mesz&NEWS=n&PAGE--main 
¡Notes: 1 Accés a travé~ de la Fundació Josep Laporte .. 
IComenlaris a: l. ~e.dbib@d4.bib . ~b . es 
IBusear ITots els registres IPreguntes mé s freguents IBibliote ca 

Copyright 1m, GoSiwner TNeld$lnc . Adapt4ci6: BUB, lm. 

~l!Lr---_ ;;; ~[n::;fiiíi;;:;'_=:;fI\<?", ::,;',"."-::: ¡;;",:;;.,,¡=:r.: . . ._:::i.=: · ii'iEWS;¡¡_~;:¡~",,,¡: .,_ ;OJ .fí:.ÍfI:¡¡(~I::.. .. M,._ - _ . !::  ' .::::~::::... ...~::l'A:!: , ::i9'~?lt::~itsi¡-'D;:;""",,=t;N"' _ . : ... ¡;¡ ._= ------------;¡¡,~,", ..!t5t :7.,. 
;'¡''''''' I ¡jJilIA~ ~ g¡J!.I ~. !Jj~~I«:d:lA~~'tJ(.l: F'lY~~d . O",.,.,.".r :r'-~~:~¡. ltlO) 
Seguidament, es limita la cerca als miic1es que tractin d' assaigs clínics amb 
humans publicats entre el 2000 i 2002 en angles i amb accés a tot l'article: 
2 
Uvd' Se<1lch fonn .'cltCc..lpEI 
o VID MEDLINE 
<1966 to February Week 3 2003> 
. ", 
~l s .__ HllW i R. ,_w_tS __ P_I ayr__________ _ UC_h____ry~__________ ____ __r~_~iS~
r==1 CJ 
Enter Keyword or phrase: P Map Term to Subject Heading 





¡;; Ovid Full Text Availab1e J;;" Human P" English Language r Rc";ew Árb.cles: 

r Abstracts r EBM Reviews r Latest Update 

Pubbcabon Yeal 1200) fl-I= El 
Copyright (e) 2~2(}()J Qryjd T« hno(ogiO [nc 

Version rtll2 0,SOOlceID 1.6921 .1.83 

Es selecciona el Subject Heading Cross-Over Studies es prem Continue, 
obtenint finalment 544 articles. 
o VID Mapplnc Display 
Combme selections with: 
IOR :::J 
Your lenn mapped lo the followlng Subject Headlnc" 

Click on a subJect heading to view more general and more specmc tenns withi:n the tree 

Seleet Subjett Headine Explode FOt"us Scope 
.....__.. _---_ ...­
¡;; ,D Cross-Over $tudies r r 
r Double-Bbnd Melhod r r :lJ¡ 
r ClinlcalTrials r r ~D 
r Hypertension r r l) 
r In,uIin r r ] ) 
r MeiOSlS r r :j) 
r 'Cross!gg Over (Geneticsr r . r O 
r Thyroxme r r ' {; 
r H~erchole )terolemia r r Ji 
r Blood Pressure r r .:1) 
r crossover.mp. uarch as Kqyword 
ffints. 
• Click on a Subject Headine: to view its tree - relate d terms that are more general aDd more speci.fic. 
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" . ........"........_•.... 
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2 ¡hmit 1 to (ovid fuU telCt av ailable and hum an and engli sb ¡ 
,Ianguage and yr=2000· 2002) , 
Ente! Keywurd or phrase r;; Map Term to Subject Headlng 
1 .: C;b¡'~ 
Limit to: 
r Ovid FulJ Te'" Available r Human r EnsIisb Language r Review Alucles 
r Abstracts r EBM Re"';ews r Laten Update 
Publication Year~.~ 
Rerults of your search: limit 1 lO (ovid full text available and human and english laneuaee and yr-2000-2002) 
Citations displayed: 1-10 of544 
Go to Record. ~,: @ Citation .Manager· &!Q • ~ 
La inclusió deIs articles que formen part de l'estudi es realitza seguint els 
següent criteri: 
Es limita la cerca a les revistes The American Journal of Medicine (Am J 
Med), Annals of Internal Medicine (Ann Intern Med), British Medical Journal 
(BMJ), The Lancet (Lancet), The Journal of the American Medical 
Association (JAMA) i The New England Journal of Medicine (N Engl J Med) 
per ser revistes prestigioses amb elevat factor d' impacte. 
Variable principal ("main outcome") continua. 
Metode d'analisi ("Statistical analysis") basat en la teoria de la Normalitat (t­
test, ANOVA, General Lineal Model...) 
Les pagines web de les revistes mediques citades són www.amjmed.com (Am J 
fed), www.annals .org (Ann Intern Med), www.bmj.com (BMJ), www.thelancet.org 





3) deixar transcórrer un interval de temps entre els períodes de tractaments, conegut 
com a "wash-out", durant el qual es pressuposa que l' efecte del tractament 
subministrat abans desapareix [si no es proporciona cap tractament, el "wash­
out" és passi u i s' assumeix que el pacient retoma a l'estat natural abans que el 
següent tractament s'inicii"; sinó, el "wash-out" és actiu]. 
Per tal de clarificar a quin tipus d'efecte del tractament es fa referencia en cada 
cas, 'l'efecte directe del tractament' sera l'efecte que té el tractament durant el període 
que és subministrat; de manera que l'efecte del tractament que persisteix després del 
període de tractament sera 'l'efecte arrossegat del tractament'. 
En un "cross-over" els casos són assignats a sequencies de tractaments amb 
l'objectiu d'estudiar les diferencies individuals entre tractaments (o subseqüencies 
d'aquests). Cada individu experimental rep dos o més tractaments en un ordre que 
dependra del disseny particular escollit. 
El disseny més senzill és aquell en que dos tractaments (etiquetats 
convencionalment com A i B) són comparats i cada individu rep ambdós tractaments en 
una de les seqüencies A,B o B,A en dos períodes successius. 






















































































6.3.- Exemple Senn (ref. secció 2.1) 
Senn and Auclair 1990 (p . 1290). There are measurements of peak expiratory flow (PEF), a measure of 
lung function (National Asthma Education Program, 1991, pp. 6-9), made on 13 children aged 7 to 14 
with moderate or severe asthma in a two-treatment two-period cross-over comparing the effect of a single 
inhaled dose of 200 )lg salbutamol, a well-established bronchodilator, and 12 )lg formoterol, a more 
recently developed bronchodilator (Faulds et al. 1991). The children were randomized to one of two 
sequence groups. In one group they were given adose of formoterol in the moming and observed for 8h 
in the clinic. They then traveled home where they or their parents took further measurements 10, 11 and 
12h after treatment. On a subsequent occasion after a wash-out of at least one day they presented at the 
clinic again and were given a single dose of salbutamol. Measurements in the clinic followed as before 
and were again succeeded by measurements at home. For the second sequen ce group, the procedure was 
as for the first except that they received salbutamol on the first visit to the clinic and formoterol on the 
second visit to the clinic. [TREAT= 1 -7 salbutamol ; TREAT=2 -7 formoterol] 
EXAMPLE CROSSOVER: SENN,S: page 32 
GROUP PERIOD PATNUM TREAT PEF BASE 
1 1 1 1 310 290 
1 4 310 300 
1 1 6 370 250 
7 1 410 390 
1 1 10 1 250 250 
1 1 11 380 365 
1 1 14 1 330 190 
2 1 2 2 370 350 
2 1 3 2 310 350 
2 1 5 2 380 350 
2 1 9 2 290 280 
2 1 12 2 260 270 
2 1 13 2 90 220 
2 2 270 270 
1 2 4 2 260 270 
1 2 6 2 300 210 
1 2 7 2 390 390 
1 2 10 2 210 240 
1 2 11 2 350 380 
1 2 14 2 365 260 
2 2 2 1 385 345 
2 2 3 1 400 370 
2 2 5 410 360 
2 2 9 320 290 
2 2 12 1 340 310 
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Figure 2. Changes fr om baseline values in levels of serum lipids, lipopro1eins, and apolipoproleins in al! patienu who complelcd ¡he slUdy. 
Top. Mean chal lges l rom ba~ehne In se lom hpld levels. BoUom. Meill"l ch.anges from basehne In I",vels of apol!poprOIE'¡n A·I. apohpoprOIC'ln B. ond 
Ilpopruleill(¿¡) Whill' ¡-¡¿¡e s 1nr.1,«(I{e lhe (Onllol die\: qllped bars indicat€' ¡he w(jlnut diel HOL·( = high-densily Ilpoprolein (holeS\f~ro!; LOL-( :-. low·density 
lipoprOlell1 cholpqr.:rol , f( - IOlal choleSlerol, TG - lflglYtende: VLDl-( " very·loY4-densl\y hpoprOlein cholesleroL Error bars repres~111 9S% Cls lo conven 
Illg~)'c(,lrd~ value~ 10 rng/dl . divide by 001129, lO convert high·denslly hpoprO l ein choleSlerol. 10w·denslIY liporrolein choleslerol. 10lal choleslelOl. and 
v<'ri'·krv...··del\sl\y lirloprolein choleSlero l villues lo fllq/CJl. rlivide by 002586. Asler lsks IndiGne slgniflcanl dlflerences Irom baselrne by lile l""o·tdrled [-les! 
.p OOO\.··p <. 0.05 
cardi(j";\sc'ul,lr risk ilS~Ul'iil(ed with plasrn<-I levels of 
lipoprllICin(a> grca le r Ihnn Ihe Klllh pe,celllile (>0.3 
giL) (21) . Blood enncc,"r,,' ions aoe primaoily eur>­
Irolle" hy ge nelics. "nd il is gencrally belie ved Ihal 
dicl"'y bcror, have ~ negligihle elTcL'1. The wal­
nlll diel mudesl l)' hui signiflcantly reduced lipO' 
proleill( ¡'I) le\'!d." in nlt:n (huI nOI in womcn as (l 
group) and in r)(tli('nl~ with hnsclillc serum leve l.'; 
greater Ihan 0..1 giL. This is inleresring in view oC 
[he ob"erva tion thin pharlllacologic doses uf 11-3 poly­
unsaluraleu I"nlly élcids frnm fish nils mighl have a 
benefici,,1 clleel on lipoprolcin(a) levels (2Ó -2X). 
Tlle e lrcct uf n- ,3 latly "Litis from planl snurce.s nn 
lipoprotein(a) requires I"urrhcr sludy. 
Dielar)' fally ,"cid composition largely determines 
Ih e I"alty "cid composilion of se rum lipoprotei':;, 
which in (urn inftuences tlle rate and extent of lllr ir 
",idalion (ID). Unlike salur"led and ntOnOllnsatllr,lI· 
ed f~lIy aeids, polyunsaluraled falty aeids are suscep­
lible 10 uxid,,(ion (10). Nevenheles" enrichment of 
LDL pMticles wi(h polyullsarurated fatly acids duro 
ing Ihé walnul diel did nor alter (he ir res isra nee 10 
ox id at ive damage, ns assessed by o-toeopherol eonlenl 
(Ihe principal proteclion of LDL partides again,1 
nxi"atiun) ami the lag lime of eonjuga led diene 
formalion (the unly measurc uf LDL ox idalion thal 
hns been ",sociated \Vith eoronary hearl di,ease 
in clinical sludies [29. 30]). Olher eomponenls of 
544 -t I'pril 2un{l . " l",,¡tI.., rJf JI/rcl7/{// Merlicil/{, • Vulllnlc 132 . Number 7 
' reduces Ihe risk [or coronary heart disease IVas re­
ported (7), lwo large prospeclive sludies have eon­
firmed Ihe observalion (39, 40). 11 is reasonable 10 
assume Ihal eardiovaseular proleclion is due, al 
leas( in part, 10 improvemenl o f Ihe lipid profile. 
The propon ion o f salUraled fal in weslern diels is 
general/y higher Ihan Ihal in Medilerrancan diels. If 
the lipid profi le is improved by partial/)' subslituling 
walnuts Cor typieal Medilerranean foods and oils, 
whieh are rieh in monounsaluraled falty acids and 
10Vo' in sa luraled fal, grealer benefils might be ob­
tained by partially subslituting walnuls for Ira ui· 
lional weSlern dielal)' fats. 
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walnulS Illal hav!;! anLioxidalll pOlelllial, slIch as 
a-IOcophcrol and o lher phytochemicals, may be re­
sponsible for lhe laek of ehange in LDL oxidizabil­
i¡y. Nonetheless, Ih e fael Ihal walnut intake is asso­
eiated with a redueed risk for coronal)' heart disease 
(7) argues againsl a n atherogenic effect caused by 
allered susceplibi liry of lipoproleins lO oxidalive 
damage. 
Besides improving the serum lipid profile, wa lnul 
consumplion mal' olfer additional cardiovaseular 
proleelioll. Among nalUJally oceurring foods, \Yal­
nulS are one o f lhe highesl sourees of the n-3 faH y 
aeid o·linolenie aeid; lhey contain approximalely 7 g 
of a·linolenie aeid per lOO g of edible matler (6). In 
recenl repons from large prospeclive studies, di­
etary inlake of cr-linolenic aeid has been inversel)' 
associaled \Vilh risk for falOl coronary heart disease 
(31-33). In a seeondary prevention trial, a Medil er­
raoean diel enric lled with a-linolenic acid had a 
slriking benefieial effec l on coronary hean disease 
morbidity and mortali!)' when compared wilh a pru­
dent western -type die t (34, 35). The low ratio oC 
linoleic acid to a-linolenic acid in tltal slUdy (4.5:1) 
was similar 10 Ihar seen during Ihe walnut diel in 
our stud)' (5:1). Dieta,)' o-linolenie acioJ mal' reduce 
lhe risk for dealh from corona,)' hca rt disease be­
cause o[ ils anliarrhylhmic properlies (36) and ol her 
antialh erogenic effeets (37, 38). 
. Our investiga lion adds furrher weight 10 Ihe ae· 
: cumulaling evidenee Ihat regular intake (1f nulS has 
a cholesterol-Iowering e[ecl (5). Since tite firsl ep­
:. idemio logic evidence Ihal freguenl nul consulllplion 
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Sputum eosinophilia and short-term response to prednisolone 
in chronic obstructive pulmonary disease: a randomised 
controlled trial ()7'8) [ .3(, j] 
Chr/stopher E Br/gh(/ing, William M onle/ro, Richard Ward. Debbie Parker, M/chael O L Margan, Alldrew ) Wardlaw. 
lan O Pavord 
Summary 	 Inlroduction 
T he rol e o f cort icoste roids in stable c hronic obstruCliv( 
Back ground Sorne pat.ients with ch ronic obslructive p ulmon aey diseasc (COPD) is un ce rtain.' G uidel incs 
pulmonary uisease (COPO) respond l o corticosteroid reOcc l lhe JJcrce pti on that a subgro up of palients 
lhe rapy. Whether these palients have diHerent airway re spond te this trcatm'enr / although idcntif¡calion or 
palhology fro ln other COPO patien l S is unclear. We tested ch3racteri ~ ti cs associated with a pos ili vc response 10 
lhe hYDothesi s tha t response lo prednisolone is relaled to sh o n- tcrm o r long-term lreHment wjlh corticosteroids 
has becn dimcult.' Co rticosteroids cffec live ly nlodify 
eosill ophilic a ir:v.'ay inOammation in asth m a,'" but thcre 
lhe presence of eosinophil ic airv.Jay inflammation. 
is l e~s evidcnce lha t lh cy effe c l lhe neulrophilicM ethQds We did a randomised. double·blind. crossover 
inDammation that predominates in C OPO.' Onetrial. Pat 'ents who ha d COPO lreated wilh bron chodilators 
possíbili ty is lhal COrl; cos leroids are effec live in C OPOonly were assigned placeb o alld 3 0 mg predni solone dai1y 
paricnrs who llave eos inophili c airway inOammation.for '2 weeks each. in a random arder. se pa rated by a 4·week 
Early repo rts suggc.:sted that sput\lm cosinophili a couldwashoul period oBefare alld Clfter eaclllrealment period owe 
predicl clínical bcnefi t frCl!1l cortiCOSlcroids, ~ bUl Lheassessed patients with s pirometry , symptom scores. lhe 
nlcth ods oC sputum assessment were c rudc :"Illd Lhec hronjc respiratory disease Queslionnaire (CRQ), 
finding s were IlOt co ns istcnt. 1 Ove-r lhe pa st tO ycars, incremen tal s hultle walk tes t. and induced spulum . 
impo n an t ;¡dval1<.:cs h a ve: bec: n !nade in lhe tcchn ique or 
sputum ;nduc{io ll and allalysis and rnc thods are 110W I 
Analysis was done by inlenlion to treaL 
re liable , valid/ re spon~ive , 3nd $afe.- Piz 7.ichini and Flndlngs 83 pal1enlS were rec ruited. o f whom 67 were 
randOOlised . The geomeuic mean s pu tum eosin ophi l count co tle:1gues ln used t.hese memods te sho\V, in a small, 
fell s ignificant!y a rt~r prednisolone (from 2-4% to 0 ·4%; singl e-blind s lud YJ rhal paticnts with spUlum 
eos ino philia had a gre3 le r impro\'eme nt in foreed mean diflerp.nce Si , -lord 195% e l 3·1.-11·4 J) bul nol ~ tle r 
expirtllory volume in I s (FEV ,) cmd heallh :<; ta1l15 after aplace bo . Olher SPUlurn cel! counts did nol change . Afte r 
shoTl coursc of prednisoflc lh an lh ose \VilhoUL We did ast rati fical.lon in to te rtites by 	 base line eosinophil counl. 
doublc -blind p lacebo-contro ll ed c rossover sludy lopostbronehodilator foreed expiralory volume in 1 S (FEVl ) 
dcfinc lhe sputunt chara c teri stics of paticn ts v.: ilh CO POand 10lal scores on Ihe eRQ im proved progressively arte r 
prednasolone from lhe lowesl (O tlle highes t eosinophilic and to im'es tiga te m e rela lí on bc(wecn lhe spurum 
tertile, cOIllPared with placebo. Tlle mean change in eo~ invphil co unt and lhe respo n se lo 2 wee ks of 
postbronchodil cHOf f-[V I lotal eRQ score. and shtJtt le walk (reatmeOl wilh p red n isolon e. • 
distanee wilh prednisolone conmared wilh placebo In the 

highesl lerti!. was 0·1.9 L (0 ·06- 0·32). 0·62 (0·31-0·93). Methods 

and 20 m (5- 35 ). respeclive ly. Patient s 

\Y/e rccru itcd. from resp iralOry cJin ics, patie nts \V ho lud 
symplOms oC chronic a jrOo w obslru cl ion , POS[­
'nterpre tatlon O~II findings s ugge st that eosinophilic aiT\~ay 
bronch od ilalOr FEV 1 o f Icss than 70% pred icted l and :10in flammalion eont ributes lo ;:ti rnow obstruction and 
FEV/Coreed ..,ital ca pa ci ty (RC) ra tio o f less tha o 70% . s ymptoms in some patie nls Wltll COPO a nd I!HH the s ho rt­
\Ve c nro lled lhose w ho had no substa n tial irn p rov'ement term e Hects of prednis olone are due lo nlod iricat ion o f lhis 
in FEV, aftc r ta king 2' 5 mg nebu lis ed sa lbut3m ol « 15%feature of Ihe intlam matory response . The possibil ity Hla t 
o r , if FEV < 1· 2 L, <200 011.. irnprove ment ). Wespu tUTll eosinopllilia idenlifies a Sllbgroup o f patients Wll0 1 
c:xcluded patiellls if they h<ld a c linical di agnosis of partlcula rly respond lo long·te rm trea\tne nt with inhaled 
aSlhm3, a hi s tory o f chil d h ood rcsp irato ry di so rdc ~, 
varia biliry in sy mptoll1s not ;¡SSOCialed with infections, ' 
hÍ SlOry of aCute wh eeze, breathlessncss, o r de terio ralion 
corticosteroids Sllould be invesligated. 
Lancel 2000, 356: 1480-85 
associated \Vit h allerge ns, o r an exacerbatio n within 
6 \Vccks o f trial entry . PatieOls taking reg'ular oral 
corticostcro ids \Ve rc excludcd . In patie:nts taking inha1ed 
il, 
Instituto for lung Health, Department 01 Re~pl ra t oly Medicine, corticostc roid s, th ese dru gs were discont in ued ro r I[ 
Glonneld HospItal, Lelce~ter LE3 9QP. UK (C E Brighlling MACP. le ast I month before rando m isation . We withd rew patienn 
W Mon teHo OSc. R Wa rd BSr.. O Parker 6S". M O l Margan I'RCP. rrom the sLUdy if they had a m odcrate exa cerbauon 
A J Wa rdlaw rRCP. I O PaV'Q r(1 me!') requiring inh alcd conicosrcroids o r amibiQ(ics, a severt 
exacerbation ne:ed ing o ral Con icosleroid s, o r a sevcrtCorrespondence to : O, Ch ri stooher E Brightl1ne 
inler'c urreO{ ill ness. The study \Vas approved by the loell (e~mal l : cllris.b. ighl¡ing@glenfield. tr.lrent .nhs) 
THE lANCET' Vol 356 • OClobtr 28, 200014 80 
11' t I III I'~ I "11 11 .. ¡¡ h , d ,l . , 	 1" IU" 11 I " ": I H I H '1 I 
' PI I·II ' lt .. ""n, ' \i Itl ,') 1,'1 1.. IIItll "'1 '1I1 N, 11 ti)!) 11111 1 \1 1'11,11 
; 11\:dq! ~ tl C ~c dt" In r S )' 1I11 110 111 '-;(' III C, (1111 .... yln p l n !ll 1(' !l1\' 
worSl Sy lllplUl1l eve r ), an incremental -" hurlle:: w:l lk 1('''1, 
and sputum induction for differc nlia l cel! coum . Thc 
timjng of c vc nts was kcpt con srant in relation ro th!.: 
neb uli se d salb u ca m o l. 
Wc record ed dc (cúl s o f smoking c;Latu~J 11 o rl1l ", 1 
rrea tm ent, and arop ic al1d chi ldhood n :s piratnry hislnry. 
\'X/ e recorded symptom sco rCS for uy~pn ne<l , Ltl ll gh . 
sputum producti o n , anJ whec7,c. Spiro m e lry was dOlle 
with a Compac t Vital ograph spi rometer (Vit a l ()~ra~,h l 
Buc kin gh a m shire, UK) . S albutamol \Vas adminisfer eJ 
via a F lae m Nuova Type 11 nc buli ser (DcVJ Medlcal, 
Severe Run co rn , Ch~shire) w irh a mcdian panicJe size o f 2 ~. rn 
exacerbalion 1 <lnd th e patient b re:"l thing t id a Uy. \lIJe record t.:d FEV, <lO; 
Moderate lhe bettcr oC two su ccessivc rea ding~ w ithin tOO mI.. 
exacerbation 1 Lung-fu nc tion te~;(s were done w;th be fl c hm a rk ( P K ;1 
l\lorgan, C h arh;.4m, UK) and.. lung vo lumcs asse~$cJ by 
the he lium d iluti o n mcthod . \Ve took vetlous b loo d 
~ al11ple~ te measure peripheral blood cosi nophil COllIll. 
tOl31 IgE a nd rad ioa llc rgosorbent tests «1 I)UIIICJ.fIJ­
pnago;des pu r011)'ss;mJ!., cat fu r l and grass pnllen . 
\,le ~~sessed hea lth slatus wirh (he CRQ, w hic h 
consis rs o f 20 qucs lions in four dOnlains : d ys ¡1Il f..1C;t , 
faligue, emotion s, an d rn as tc ry.l! A ~cven -pnint L ih:rt 
scalc was uscd ror each qu esl io n and the lora l C;C()rl' :1nd 
each doma in score wa s recorded out nf scve tl , \\,; th ~ 
m ín imum impo rrant differe nce o [ 0 ' 5. T hc ¡n<:rt'nJclll:~1 
shutlJe walk test was uo n e according te ~ SW IH.t ;Hd 
all paLÍents gave wnuen 	 pro toc01, " which h~ ~ beclI ~h nwn lo be repcat~blc arl<.:r 
one practic~ walk . AII patie n ts ha d a prac li ce walk b~' f(lre 
entry iOl o lhe s ludy. \Y/e recorded lhe rota l discall("(: \)1' 
lhe complele d "hu ttle-" . 
random ly ass igned , by rand o m numbers, SpUlUm was indll ced and prnce""sed ~s prcvil)u s l\' 

30 mg daily and placebo ror 2 \Veeks eac h dcseribed ...·1l OrieOy, $putum was induced by u~<.: o f 3% , 

a rd e r (figure 1). Th e two agcnrs were 1%, and 5% sa lin c, in haled in sequencc fo r 5 min ..: i:t an 

as si ngle white capsules . Th ese were ultr~ so nic nebuliser (Mcdix, Harlow, UK) 30 min aJ"tt:r 

l IJ e Royal Hallamshire Hospital Pharmacy 2·5 mg ne bul iscd salbutamol. On ce expcctor:"lred, \ \.:c 

S hefTicld, UK. G lenfie ld H ospital s(O red sp LHum on icc for a nalysj~ within 2 h. A dirrercnti:..1I 
 I lD epa rtment did th e random ísa rion , ccll count \,Vas ob la in cd by cou nting more lhan 400 non ­

the study agents, and held the trial codes l squamo ll s ce lls o n Romanovsk i-sra incd c)'to~pill~ . 

di sclosed afte r the study. The t\Vo treatment \'X/e m easurcd sputum elas tasc in the cc!l - rrec 

preceded by a 4-week run-in penod a nd superoata nt by spectrofluorimetric assay , in whi ch 

a 4-week washOUl pc riod J sínce sh o ner ITlcth OXy-s Hcc in yl- L-a la n y l- L- al~ny l -L-pro l y l - L -v3 Iy l­
 I I 
mes havc been assoeiated w íth a careyover amino-meth ylcoumarin (S igma , Poo1c, UK) wa~ u..cd as I I!lts atte nded on rour occas io ns be ru re , and the substrate . " \Ve added 50 J-L L o f (he substr:ne ~olurio n I 
la st d ose of study rnedi cation, at th e sa rne (0 ' 1 mg/ mL) w ith approp ri ;llc n cga livc co ntrol~ rn 50 I-'_L I 
On each occasio n more lh an 6 h after lhe ir o f elasrflse standarJs (Elasti n Products, Owen svilh:, 1\·\1, I 
bronc h odi lator, and 24 h a fler the last dosc USA), sampl es , and quali ry-co nlro l sa nlpks. Thc ¡1 1<llC 
ng ¡32-agonists. A l each vis it we assessed was read every 5 min w ith a fluonmel er (Viclor \X/ a ll ac , 
by spirom ctry befo re and 15 m in arter 2·5 rng Perki n Li fe Scieuccs, C~mbridgeJ UI<) thal u."cd an 
Beforo prt'dnl~olon" Arte r orednlllolonc Betor., nl,...._hn Afie' placr: ho 
l ·03 (0·05) 1 09 10·05) 1·0Q (0,05) loa IQ OSI 
1·1010·05) 1· 15 fO·OS) 1· 15 (0-06; 1· 101 10· OG) 
3·98 (0·13) 01 ·3,l; (0·101) 01 ·0310 1.:1) 01 ·0~(0·1011 
217113) 230 (1 01) 213 (t2) 2t o1 112J 
2·79 (O 05) 2·37 (0 ·04) 266¡OOS¡ 1·6.110·05) 
2·35 (0·09¡ 0·39tO· lo1)t 2. 18(009) 1. 08 (0·131 
61·9(3·2) 70·4 (2 1) 1)·7 r~ · 5) 69·1)(1.·11) 
21·5 (2·3) 25·'" ¡2·7) 22' 1 (2·5) 22 7P:''') 
H 7 fO·2j 1.37 10.23) 099 (0,16) 1--1 1 10·35) 
0·010 {0·07} 0 ·,l; 01 (0, 15) 0 ·35 (0·05) 
1 ·~510-511 31SI0-49} 2·6 ()...40) 
76 (28- 95) 67 (20-86) 73 (23-91) 
l 4So1 (O 08) 801 {0·081 11<19 (Q·09l 
53·2 (0' 12) 31 (0 ' 12) 41 S fO 11) 
111 ¡O·l) 10510·1) ll 1. (0 ·08) 
it cation!= orotf!ln: CRQ=-.c.hronic ' f!Splr;J!Ory dlsease qL'estionnaire. -Geomelnc mf!"n ¡Iog SE). tp<O·01. ~Mcd¡an Irangcl 
Mean (SE) outcome mea sures before and after treatment 
0·71 fO 151 
1·2 10-511 
7 1 ( t8--89) 
1136 lO 09) 
36·510111 
97 (0,11 
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IO,,, J X,) 1 (31'W.)91"J '1 
Me,m (r""p.r) 2p'C ¡yc,}/"', •.>8 t<l'l ~A11 1) 6/<19 ·63) 6<1 Itl/ ~ lRI 
Cm/enl SnlOkcr • 
Elsmokers 	 l' IS 
J3 (d.!) " 37 1<131Me"n (SEll1umb~, o' 1 '.'1C~' le",,$ :"15(1 "" 
Test oulo:omes (mean [SEU 
Atop" t)y DOslli~c RASl 

leE fKU/l) 1101,101 14'5(511 'M I3}) 

"Be Eo (X 10'/l l o \210·o;J:I 0?3 (0 ·0<11 0·1710·02) 
Snutll e w;t ,tr OiS I ~ lIce (m) \1 6121 ·1)' 2<1 7 (27 '31 21\6 [? 3 3) 
TClI31 eRQ seo/e 39110·251 oH).1 '0· 191 d·081O·15) 
F[V,IL) 1 l5 10·09) H l ~o 091 0% 100131 
Post!;lrom:nuddaIOl rtV, rU \·\9 (O 111) \·j5 (OÜ9¡ 1·01 (0·06) 
Ftv, % Ou~dicleO 01,1 :) 12·6¡ 01 3·6 (3·SI 3' ·813 -0) 
rvCIU 1 10 (O 101) "2'5(0 \ 1) "237.(0,11) 
Tolal lung c;m·tr.ily 1!. Illeli 'r.lca q3 (01·1) 96("361 911361 
COIlet:ted CMbon U\OIl()):lo:\(' V.,,,slc, A9 \7 G) 9 \ (7 71 81\ (8·5) 
CC>r.IIICl('lIt (KCOl % IlIc tlicl~ 
Sputlllf'l ct'lOll'lIclerls\lcst 

(os,nooh,IS (~) 05(0·08) 7..5(002) 12·3(001) 

t~vlroptllls(OX:) 191\ 11\ ,0) 71.4 (25) 59·1 (~.]¡' 

10lal ce l' COl/niDO' cclls/ r, spt.ltl1'1I1 2 69(0 1I 2 11\10 081 2·8810·(161 

ECP ¡nejrrol) 1 t8310· \3) 869 (0· 1)) 3\6210 1:1)' 

Eli"ISI.<Jsc (¡¡g/ mu 19 (0·191 271 )-25) 018(0,1 7) 

'
'o'erlcu1"fl 8 (nP.l''f't.) 	 106(Q 17)~~
CRQ dom"ln SCOU!S (mun (SEU 
Oys.pnoc<'l ) sr, (O 2") 3 <17 lO·";)"} 3-36 (O 26) 
F;¡¡\ ieue 3.161°·1()) 3 8210 26) ) 75 10·'6) 
EmOl.ion " ·]2 ((1·26) " ·53 lO- ?51 ~ · 1i6 10·30) 
4 .,,:; (O 202'1M.M,!("I'l' ·Ho1 (O 281 ,,1\ (O ~S ) 
SymD10m scot es 1"le~n ¡SEU 

eoueh vJ\~ \rr""1 1\ 7·]16·1) 16·1 13·51 ' 36·3 (5·6) 

Spulum VAS Imm) )1) 4 IS 61 19,9(1-5)' JO·e 15 ?) 

~pnoeOll VAS (mm) 501(50) 1\3·H (01·/J 5<\ -2(5·31 





l'r'mpllClC)"CS( 'X,) 03tO .)91 0·310·0 7) 0·610·131 ' 

1w43crOPNlr.cs (~, 197('1'" 7.2 (; 13 91 213 tJ 5) 

a,oneh;." eoilhelilll r") 0·910 ") J{I(O 7) \ -) ¡0 ·3) 

S!.IH.1UlOUS «lis f"'l 3, " 1 1I~ 01 71 1· 110·5 \1 2·6 (O-S1I 

V'ahilllY ("') 11135~a9) 19(71 ·95) 613123- 63) 

R./I ~.;y"'I;¡¡ClloatlCfgo~fhenl IPsl 'p-.O·OS. I V"lues a le ~..,)fIIt' I /(c I'Tlri}1I (SE). ('leep\ 
n('utlo()hils. .......¡ch ale mean (SE). IVíl \ue S alt g(,ul11~h,c nlC:ln ('OC SE). elr.cpl 
~amouS ceBs and vi.lllnlily. whlch ilr(': I'Tlcr11iln flan) 
Table 2: Baseline chmacte'lstlcs after strattficallon Into 
tcrtlles by baseline p.osinophlt counts 
CXcil31iun wavcJcnglh of 340 nm and etnis~i(ln ('Ir 455 nm 
over 2 h al 37"C. We c~klJt<1ted Ihe standard curvt: and 
unknowll v.. lucs rrom tbc m::D:j'llum sl\lpc ('Ir nuorescence 
cOl np:ued with time curves . \ 'Ve nle;1surcd intcr1cukin 8 
wit.h a cOlllmcrci<lI F.LISA (OpIEI/\ Se l. BCLlon 
Oicki(lson. Cow1c~ . Oxfnrd. UK) und eoslIlophilit: 
catioll lc rnHCIn \V ilh ::\ cOITIIHcreial llunrl.limmUn('l3 s!>ay 
( UniGlp. Phannacia , ¡\·\iIt011 Keyncs, UK). Thc 1101its of 
dcrccti0n ror cl a~;[asc. intc rk ukin H <lnd e ~", s inoph;lic 
1..":.Hioll ic prOle m wc rt 1·5 II,g/mL. 30 Pl~/ ",L, and 
18 n~/mL spu wm. n:~p(~c {i vcl~. <lnd tile Qctwecn-a5say 
:lIld wilhin-assav va riabili(ics wcr~ bc (ween 5% and 10%. 
Spiking cxperi,'llellls (:onfirn,ed C011lplcl~ .ccnvcfy of 
mcdialOrs addeJ lO \hl' cl'll~rrcc supcrnatanc 
TJ1~~nar)~.IE.~'Y~. ~ ~._~~ .5!~L¡¡~..j~~~I~~n~!!.-~­
Jil"tor FEV p {(Hal CRQ scnrc, al.ld "hull1c: \V::tlk dist<1ncc 
atlcr--prednisoloñé -~c0i-llp¡lrcLr ' \\,iih' -"pí;-Ce~;:- l1le 
SCCOñaar:-yo·litéo,-nc- iú~;-s-ú¡:cs wúe chal1ge~ InlTle 
iñJlvid~Oiñ3íil.~-~ürchrMíc.:' · reij,'f3tOry di~ease 
ques ti cII ln;;-l:c.--- · ·~y·mrtl}n;~·~ ~sc('l¡'e S:- ' ~Iñcr-- sp u{'úñi 
cha~si'í(i.· - - ~ . .. . --_ .~ - _.- - .. ­
S(a(;s(ic~1 analys is 
To as~ess thc ,,~"()cjali{)n b l: l\Vcc n c;putum e(l~ill0phil 
eOLIO( ~nd rrimary (llItC <,' lnCS. we ~;¡ ral incd p:nient5 into 
1·1R2 
L 	 1 1 (" .'J I , I ti ' ,(1 1, "' · ' U.!I1 ,(\('1" , ~~a,.  U LU 0·27 (- O 11 lo 0·'551 0.93 11). 50 ,1) J )5H 
0·4210 06 lo 0·79Jt 056!020 100911t ::¡ 0 ·15 0121 · 0 15'00· .391 1)· 19(-0·11100·.0191 
>~ o 20 ( - 0·102100·59 ) 1)·87. 10·31 lO 1 :l6)f 
t!:' 0·10 
41 (9 tI) T4H 53 1,, 110 1061 
301 \'2 10 65)1 45 (1810 72)f 
ld (3 to 27Jt 32 (9 tI') 55)1 
21 (- 1101/)) ,Q( - fl ' n S')1 
0 ·05 
1·36 10·93 '0 2·03) 1·1 110 7d 10 165) 
5·4 n 21024 :lIt 69 tl ·310 36· d lt 
-4 ·5 ¡-l5 2 lo 6·2' - 19·3 ¡ .;31·810 ~6 ·8't 
1 5 (0·7 10 31) 3·4 11-<ll0611f 
12 /0 ,2 (065) 2·8 (0· 5 lo 13 8) 
-0·05 
08 o 7 ID 110 2·9) 2·1 (o 1 106 21 
• 
0 ·6 
ID FEV, (p=0 ·003) ond (olal score for eRQ (p=0 ·02), hUl 
o 
u O·. nOl for shuttlc walk dislélnCC (p=O'5G , figu re 2) . Th e 
VI 
mean cha nge in postb ronchod ilato r FEV" CRQ sco re s, 

and shuule walk distance. with prednisolonc cOl11parcd 

02 Wlth pl:lcebo in me high cst tcnilc wcre 0'19 L 

(0·06- 0 ·32, p=O·OOS) , 0·62 (0-3 1--0·93, p=0·0005). ."d 

20 m (5 - 35, p=O·O I 3), respcclivcly. The chang" in 

0 ·0 secondar¡ outCOJJle. measurc s <; hnwed a "imibr 

progressivc ilnp rovcmc nt fro ln Jca"l to mos( cosinophdi c 

tenilc. T he trend was significa n t fur lhe chrnnil' 

resp iratury di$case SCO ICS ror dyspn()e~ (p=O'005),
00 
fatigue (p=0'04), :lIld nta stcry doma¡n~ (p=O 'O 1), JI1J 
00011 
Total score on CRQ 
Shutlle wafk 
<1-3 1·3-4·5 >4·5 
Baseline spulum eoslnophd COlmt 
Figure 2 : Mean (SE) ahsofute Increase In prlmary outcom". 
Jor each tertlle after predn)solone compared with placebo 
10<0·05 
baseline sp ururn cosinop hil counL 
werc derived f.om IO C;Jsu rements takcn befo re Ihe 
phasc. The slUdy had morc \han 80% 
power al {he 5% level to delee( a 150 mL diffHcncc in 
FEV, w ilhin tertiles, assuming a . 
patient SD o r 100 mL.'" A sample size o r cighl 
in c~ch (crtile would have becn su[ficie nr (Q at:hievc {hit 
ho\Vevef, we allo \Ved for lhe posslbility of I 
e ffe ct and a 10% drOPQUl ralc berort' 
cOl11plcrioll of t.hc firs t treatmen¡ pha se, a sample SilC or 
20 patien(s in each tert ilc \Vas rcquired. '. 
\Ve analyscd aH data wlth the lv\iniwb s(ati<;lical 
(ve rs; cm 11 ) . SpirQmetrYJ shuHle 
{Otal and d0main CRQ SC('Ires, and 5vm 
scores are cxpressed as mean (SE). Eo sinophil co 
cel! couo[, and mediator COllcentrations \V(re log 
distribuled and ale descdbed as ge('lmctrie mean 
change (95% e l) _ \Ve repor( Olher 
THE J.J\NCET' Vol )56 • l)Ch.b(f ~p: , 
0-15 1- 0· 04 to O')51 
0·09 ( - O 2~ l o 0·46J 
0.08 1-0' 18 1(035) 
0·03 t-0·1)'00·30) 
2 1-27 10 31) 
6¡ - 15(026) 
5 (-3 lO 1"/ 
-U - ISlo 13) 
1·03 (0·6210 1·72) 
3·1 (0·9,0 10·6) 
-301 - 12·5106·5) 
1·2 (0 ·6 lO 2 ·1) 
1·9 (0'5 to 7 ·5) 
1·3 (0·3 10 5 '6) 
dccr@;,o;c. tp oCO·Ol t p<0·05. §Percentage Clec¡c;,sc. IIFold deoe;,se ClCCDt fleu\/cphll counl. ",,,ICh is ;,bsolu\c deCf~';JS e. 
Mean (95% CI) change In secondary outcomes afte' prednlsolone treatment compared wlth placebo 
by ANOVA, with me Student-Newman­
lO correet for multiple compari sons. Thc 
of {he trend betwcen ll:rtiles in rh e change in 
scconda ry oU(come variables was analysed by 
sion. Al! p values 3re n....o-tailcd . t\.nalyses were 
otenrion lo treaL Palicr1l$ who wir.hdrew in the 
werc assigned a nel chaoge o f lero for thc 
phase. 
were recruited , o f whom 67 werc random ised 
Sevcn of 45 patiems lak.ing inhaled 
id s al rccrui(nlent were excluded before 
because lhey developed moderare 
in l.he run-in period o The baseline 
of lhe remaining 38 patiems did not di[fer 
m the conicos leroid-naive paucnts. Eight 
(:\V during lhe washoUl penod (figure 1). 
period or order did nOI innucncc values 
tm cnr or rhe changes in the primary outcome 
C mean spurum cosinophil count 
oc:crcased after lrcatmem Wilh predni solone 
lO O"¡% (mean differenec six-fold (9 5% el 
p<O·OOOI) bUl 1101 afler placebo (tablc 1). 
ciarcd change did not differ bct\Vcen 
other sputum ceH counts. 29 (43%) 
a ba sclinc cos inophil differential coun t 
normal range in o ur laboratory (> 3%) . 
. diffcrence betwcen 
~ 
score 
shuttle walk distance 
After stra tjfi ca Li o n into lertilcs by 
eos inophil count, patients \Vere \Vcll 
age J sex, smoking history, and atopy, and 
r in baseline s pirometr¡, lung fun ct io n , or 
eRQ ( lable 2) . 
ce between prednisolone and pla cebo 
progressively from {he lowest to the highest 
ie tenile for change in postbronchodilalor 
, Vol )56 ' OClober 28. 2000 	
1 \ 
the symploms of whee7.e (p=O'02L spulum producrinn 
(p=O·O 'I), .nd brcalhlcssness (p = O·O 1, lable J ). 30 
~nle decrca se in eosinuphilic CUlinllic prOlcin in If 
~ 	 response tO prednisolone \Vas significan( for t.hc hlghcs l 
6 
u 	 Ie 20 eosinophili c lertile (taole 3). Thc concentrallon (l r 
~ ela st3Se and interleukin 8 did nOl differ bCl\vcen the 

tcrules or in rc sponse {O prcdn iso lo llc (rabies 2 and 3) . , 

10 I
Discussion 	 I 
Eosinophilic airway ¡nllammaríon \Vas commo ll am ong 
, IO 	 patienls who had stabl e. mOder:llC zmd sevcre C OPD , , I 
and postbronchodilato r FEV., hC<ll(h sratus, .(lnd cxen:i~c 
capacit)' were improved by prednisolon ~. G ..c::ncr 1 I 
improveme.nts were $een in palients with higher basclin~ 
spurum eosinophil counts man for [hose with lu wcr 
counts, and \Vere associated with st riking rcduuiolls in 
sp utum eosinophil count and sputum con ce ntr<ui(Jn ol[ ¡'D<O·Ol . 
lh e activated eosinophil product eosinuphilic cJtionic 

protcin. Cell and molecular rnarkers ("Ir neulrnphilit..:: !
lcrtiles hy inflammation were n Ol arrecte.d . T hec;e findings st r(}n gl ~' data 
suggesl that eosinophili c airway in nammJt in(1firsl treauncm 
co ntributc s tO airflow obs truction anJ sympwms in ~omc 
patients with COPO, aod (he crfecls of ct)rticosrt:rvids{he chélngc in 
are due to inhibitjo n of this realurc or lhc innamm <1wry 
re spo nse in COPO. 
nle mcan cITen o f prednisolonc on FE V , ;ülerpower. 1(, 
bronchodilator use was slighr , eVJ.:n in (he highesr (t:nilc:
carry-over 
of sp utum cosinophil count, which suggests (hal o(hc:r 
fa c tors) such as a pe.rmanent strucluraJ defcct and 
corticosteroid~unresponsive nOIl-cosinophilic a irw?r.Y 
inflamma{io n are me majn ca uses of airflow obSlrUC(Jon for \'\Iindo\\,$ 
in COPO. Changes in health status and $ympwITI scorc:s dista nce, 
associated wiLh treatm enr were more obvioLlS, and in 
m oS[ d omai ns of (he C RQ surpassed {he minllnunJ 
diffelence for c1inical imponance.. 1l As \\"ith FEV.. 
improve.mcnt in the se va riables was reJaled to lhewilh fQld 
spurum eo sinophil co unl 1 which suggests tha{ ir 
148 3 j 
1 I ji H I I di I' ~ 1 141 . d I 111 11 \ 11. 01 11 . 11 " ". " " .... 
"1" ,il l~ ' 1> 1 'lo ,PI " , t11 .,.1 , 11\ 
()11I IlIIdill w~ 1111 1:I~V, hl'a!t" SI~llIIS, ::plJIUI1I 
inl1ammallJ ry cc ll COUIHS J :1nd sputum mcdial0rs are in 
accord wilh rhose of Pizzichini and colJeagues. IC Thc 
findings are also consis tenl wilh thc those t) f C hancz nnd 
collcagues TT who showeu lh<1t ratients \Vith COPD \Vho 
illlproved afier oren-I abel Ireatlllcnl with prcdnisolv ne 
ge:ncr all y had pathologictll features o f asthma on 
brollchial biop sy ~nu brnncho:tl\'col<1 r lavagc . l3y 
co ntrasto Kealings J nd collc<lugl's·· saw no dTcct on FEV , 
nr spurum eosillPphil C~lunl ;¡ft t: r 2 weeks of treat.lnent 
V.:ilh üral prc u nisolone in <1 s lnall singk-blind study, 
allhough th ere \\'as no st ro ng s.putum evide ncc of 
et'sinophilk airway illll ammatiol\. The effccts o f inhaJcd 
conicos,ero ids on airwayo inl1,lmm;¡I;0n in CO PO are less 
consi stent. In one (lp t: n slu d y. 2 1l\01Hhs o f trcaunen1 
\\Iith ínhaled bcclol11cth"sonc dipropionat\.: lo\Vercd the 
sputum neutrophil Cllunt,l~ whcrcas KC8tings and co· 
workers' founo no c1Htnge in spUlUlll dilTcrt:ntial cc ll 
cou nts ::tfter 2 ",ccks of inha\ed budest'nide compared 
wiih placebo. \'x'hcthcl" ,he cffet: ts 01' inha1ed anu oral 
corttcostcn-,id s difTn i~ undcar ancl needs furthc r swdy. 
COPO is 3ssIIc iated \\11th SpU lUlll anJ bronchi al b iopsy 
eviJcnce of Il\.:utrophilic Jírv.'ay inflallllllali o n and the: 
eXlent of thi s Jnflam1l1~tion , ~s rcflectcd b y the induced 
SpULUII1 ncutrophil di rrerc lI t'i;]) C~)UIH. in vt:rscly co rrclalcs 
with fGV, :mu ,-he J edi ll c in FEV I • v..'hiL'h suggcsts that 
i\ is (unctionally imponant.l ~ '1 'file pati ents in o ur s tud y, 
who had ITwc!erat c .1 nd !:'cvc re C (JPD. had spulum 
nClltrophilia , in kecpillg. \Vith prt:dominallt neutrophilic 
<1.i¡·way inflan11luninn. Li(tle éHlcntio Jl has becn paid lo 
the presence llf cosinophilic l1irway inflamlllation in 
slable COPO, although repon !; nf smallcr numbcrs of 
pa1ienls wilh C OPD 01 comparable sevcrity ha ve noted 
similar group 111("311 induced SputUIll eosinophil 
counls.I~ . ! ~ 
Thc origin of ensino philic airw;¡y infl aTl1mation in 
CO PO is unclcar, althl.wgh lhe presc l1ce llf:Jn asthmalic 
compont:nt to the: fixro-:1irw::tys ohstructio n is assumed .1' 
An asr.hmatic component w~s unlikel y in \)ur populati on 
since we rigorQusiy excludcd patients \V ho had variable 
a irnow obSlrUCtlon and clinical fealUrcs suggesting 
aSlhm3. Furlhcrmorc fcaturcc; slIch :¡s a blood 
~osillophilia, aLOpy, 51TI0king history, and physio logjcal 
evidence of cm physema werc Il(l m o re (Ir Ic ss eo mmon in 
patients in the highesl I:üsinophilic tenilc . lt is more 
likely 1hat smoking:' and O!: hr.:r mechanis l11 s rh:\t recruit 
neulrophil s ¡nto the ai l"\l,,'a y muco sa in COP O cause a 
dl'gree nf eosllll.'phi} innux. In c;orn e palicnls lhis influx 
migll{ :J.IlHlUn( tn funelionally imrorta nt cosinorhilic 
3irway inOaml11::tti o l\ . Expbn:Jtion nf lhe high sputum 
cQsinophil count$ obscl'\'ed in S00ll' of llur patien1s ¡5, 
however, dillicult. One possíbilit y Is that eosin nphilic 
COPO 5taft!> <1.S t..:osinophilic bronchitis. This disorder i5 
a commOIl cause l,f chro ni e cough in middl e agc, 
ch::tracreris~d by a sputum C('Isi nophilia but n o sym ptoms 
and fun c tionill eviJcncc of v<1 riable airnow ob5lruclion or 
ain.vay h yper-reSptlflSi vcncss.1' Although ch arac1crised by 
normal spiromctric va lucs al [he tim c of diagnosis, 
c('sinophilic bron chilÍs has been t1c;~ociatcd wilh an 
3cr.:ele ralcd decline in FEV, and Ih e dcvelopment of 
CO PD ." 
Therc is currcntly ml1ch interes t in [he role of long­
tenn inhalcd corticC'stcrnid treatmen' in CO PO. l.' 
Invesligators, in {\\'O hl rgt: , rlaceho-controllcd trials, 
have shown a small i11lpnWemCnl in FEV , in the first 
J month s o f treal1nenr: :"!~ such improvenl cnt \Vas 110t 
c;ee n in a third study in which p<ttiClllS with ~ pllsiti ve 
' ; ' 1.1 ", 1,1, ,',1 ·I ' . II II .! 11" 01 " '. "" 1 ' w. ¡t"I • .I · 1 " ,\1 111'111 
•lId Iltll "",dd y lh e '.1I 1, ·.('t IIl('lIl IIll r. ,,1 ,kt, hll c 111 I:" 'Y I 
l)VCr j ycars in <'Iny 0 1 ,hose slu dics, blJt in Que) 500 11g 
inha lcd nutic:1sone ~vice daily lo we rf?d me exacerba1i('lo 
frequency, especially in parients who h:\d more sevcrc 
clisease. ¿' The important rcmainillg question is whether 
thesc minor c1inical benefits are confined to a dcfinablc 
subgroup of pa1iems. Although \Ve cannc)t disco um that 
corticosteroids might llave additional or different e[fecls 
when given for long perind:l o r via the inhaled ro ute J Our 
fllldings raise the' poss ibility that a simple spu tum test 
might aBmv treatment 10 be targcted to a population who 
wou ld bendil e~pecially. Further ")tudies to Investigate 
th e role of indu ced spuLUm as a prcdíctor o[ long-tcnn 
respo nse to inhaled co rticosteroids are a priorilY· 
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Rgure 2: Rec tal blopsy speclmen from a patlent wlth acu t e 
radlatlon proctltl s 
rtlree crypls show necfollc CpiUll?lIvm i1nd in\lasion by neulroohlls and 
eOSlnophtls wi lh fOrrnatioll 01 cry O! ab ~cessl;'s. Foca! mucln de ol etion of 
crypl epilhel ilJm élr1d damage in the superficia l epilheUum are .,Iso 
vi~ible. Chronic inrlsOllllalory "l'il~fale In Ihe lamina prop'¡a 15 
negtiglble . 
Figu(e 3 : ncct ..r blopsy speclmen fro m s<'l m e patlent as n gufe 
2 afte r treatment 
Arler a cycle 01 topie.)1{l\liyrale . at)l)c8canc:e 01 mUCOSl\ has reluln ed lo 
norrnal. 
ocdcma, e:rvthcma, and erosiOflS. Bu rvr<u e lcd lO 
improve m ent or rcrníssio n il1 a ll b\,lt (mc pati r nt , whcreas 
only four patient~ o n pl ("\ccb o improved , and o ne 
worscned . 
Superficia l cpithclia l damage :1nd inOammation werc 
neg ligib lc befo re tre~tJneOl in h<.llh $wd y groups. J\g("\i n . 
impro vemenl was obscrved in mo~t pal ients aftc r 
but)' r("\te, bu t o1J ly in Ihrec patiL' n t~ élfter salíne ( li gures 2 
,nd 3) . 
Compl i:m ce wa~ gooJ bec<1\,1se no pa.rticipant rcntrncd 
m o re lhall t\Yo llnllsed cnellHI~ a t lht:: end of tre:Hme n t. 
A~se~sment o f thc d ata sho\\'cd that lhc advantage o f 
b Ulyrate (wc r placebo alld the c<lrryover C(Tect wcre so 
ma rked tha t the od ds rat; 0, in ~O Il1C in sta nccs, could nOl 
be qua n tifled, ill as much :!os lhe odd s ratio approachcd 
inftnite va lucs. An anal ys is \Vas thus performed 
com pari ng o nl y dél ta from lhe first 3 \\'ceks of trea lmcnt. 
Thc adva nra ge o f but r rate over p lacebo , expressed as 
95"/" C I , odds ratio , anó p valLle for clinical cndoscopic 
and hi sto logica l findin gs is reponed in the tabl e. 
Discussion 
Earl y radiatioll-i nd uced sympwms are frequent in 
patients su b mi tte:d te radiario n therapy fox: ca ncers in (he 
pelvic reg io n and h:1VC a furthe r ncga t ive e lTecl on 
the qua li ty o f Jife in these patients. No provc n effec tivc 
therapy is, al prcse llt , aVí\il("\bl e. 
Th is double-blind pl¡:¡ccbo·con (ro lled, c rossove r 
(rial in tlicatcs that top ica l b u ry ratc at adose of 
80 rnm ol/L (80 mUday) is effect ive in ARP. Relapse 
of syTn ptOms was observed in lhree paticnts after 
w ilhdrawa l o f tteatmen{, sugges ting tha t the 
op (imum coursc o f butyrate is lo nger ihan 3 weeks. 
PrcUcotmcnt cndoscopic and hi stological abnonlla lities 
wcre oot distributcd homogencou sly, and \Ve re , in 
m ost instances, mino r . Desp il e the p05sibi li t)' o f 
sampling errors, th e leve l of signiflcance , after butyrate 
therapy, was reached for end oscopy an d appro("\ched ir 
for híSlo logica l rin di ngs. 
ARP symptoms, occu rr ing dur in g or soo n after 
treatmcnt, spon taneous ly reso lve, in 1110St inst("\n ces, 
wíthin \I,'ceks or a fe'" m o ntb s. The risk of develo ping 
chro ni c proclit is besides depe nding upon the to[a l 
rad ial íon dose, is grcatly inc rea se d br concomitant 
pathological conditíons, SUcll as d iabetes and 
vascular dam~lgc} or old age and tJ1C occurrence o f ea rl y 
radialio n toxicity.'·· O f lhese v~rious fa c tors, o nly ARP ís 
pote.ntially p re"cnuble, but prelim in ary findin gs 
were th at p utative drugs, such élS 5-aminosa licrlic acid, 
epidcrmal grow(h factor , and prostaglandins \Vere nOl 
full y satis factory. r~1I The p re se nt study prov ide.s 
strong bUI preliminary ev idcncc that sodium buty rate 
ís effect ivc in the lreatmc nt o f ARP. Whether .ea rl y 
admíni stra iton o f thi s SCFA also ha s an c[fcct on 
late intest in a l r'adiation damage remains to be 
established. 
F in a ll y, ARI' represe nts a u niqll e human model 
in which a noxious age n t is applied, fo r a sho n tim e, o n 
a p revíously norma l mu cosa . Thc efficacy o f sodiu m 
butyr:ttc in enhancing rhe hea ling o f mu cos al Icsíons 
and rcduc ing rela led symptoms furrncr su pPOrt S the ro lc 
o f thi s agenr in rhe trealmel1t o f ulccrativc co li t is and 
othcr m ucosa l diseases o f lhe co l on.I~. I. 
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I Clinical picture I 
Eosinophilic pustular folliculitis 
SeaN Dale. James Sha lV 
A 29-yea r-o ld HrV· negati ve man prese n ted with a I-yea r his[ory of a widesprcad pruritic e ruplion . U nsucccs.. rul 
pt;or treatmems had illcludcd isotrctinoi n ~ Ollocinonide gel, indometh<Jcin : crythromycin, dicloxacillin , ll UCf) lHl7"lc .. 
loratidiuc 1 ce ti rizine r doxcpin ) and u llravioJc r 8 ph otolherapy. Physical ex<t mill ation revca led cluSlcrs o f erylh t:Jll rJl()(t ~ 
follicular papules and pusrulcs primarily on the head, neck, and uppcr bod y ( fi gure A) . A b iopsy spccimcn sho\\,Ied J. mixt:u 
dermal perifollieular infi ltrare of Iyrnpho<.:yte:s, eosinophils, and histiocY1CS w ilh necrosis o f ff)lIieular epl Lheliulll 
confl rming the diagn osis of esoinophilic puswlar folliculitis (Ofu ji's disease) . Aftc r unsueee~sfu l lri:lls wilh 
ísocretinoin) antibio tics , ciclosporín) and d apsone, 0 ·1% racro limus o in unenr (tap ical FK·506) applied ("\Vice daily rt::<;ultt:d 
in nea r complete resolutio n of lesiom; and pnlnrus in lO days (figure B) . During an inadvertant 5·day penod \"'irJlOLlt 
u catm ent, all lesions recu rred, but reso lved rapidly u po n resu mptio n of lreaunenr. Tacro limu s oi ntm ent, by inhibi li ng 
int e r1e uk..i n -2 forrnali on and T -cell acUva r.ío n, is a porcn t imm unos uppressa nt with potential for topieal lIS~ in Ofu ji'<; 
disease . 
Sectlon o' De rmatology, Unlverslty o, Chlc¡:¡go Hospital!!!. Chlcago. IL 60637 r USA (S Dale MD. J ShZlW Mol 
1231 T HE u\NCET • Vol )56 . October 7, 2000 1235THE LANCéT· Vol 356' OClflber 7, 20001 

.o.......................................................................m........................................------------------------------­
I -; ~ ¡j '" I 
IEi;:¡y;epoty] 
Comparison of pharmacokinetics and systemic effects of inhaled 
fluticasone propionate in patients with asthma and healthy 
volunteers: a randomised crossover study (ÁG5) [421] 
Marrin H Brulsche. Ingrid Carien Brutsche, Mohamed Munavvar, Slephen ) Langley, Ca l/1e rine M Masterson, 

Peler T Daley-Ya les, Ronan Brown, Adnan Custovic. Ashley Woodcock 

Summary 
Backgrou nd lnhaled cortlcosleroids are currently lhe 
cornerstone of asthma treatmenl. Some studies of h igh·dose 
rluticasone propiona\e in patients with no or rmld asthma 
have , however, suggested substantial systemic absorption. 
We investigated the pharmacokineticS of fltJticasone 
propiona te ;n pa tients with asthma receiving appropriate 
doses (or severity. 
Methods We did a double-bllnd, randomised , CfOssover s tudy 
in 11 patients with a s thma and- 13 ma\ched heallhy control s 
(age 20-65 years: asthma patientsTorced expiratory volume 
in 1 s <75% and stable on high·dose inhaled corticosteroids), 
Patients received one 1000 Il.g in lravenous dose or 1000 ~g 
dailv for 7 days inhaled (via s pacer device) fluticasone 
propionate . In the 12 h after dosing. wP. monitored plasma 
fluticasone proPlonate and cor tisol concenlrations by mass 
.~-p·ic·t~o01etry and- ·competitive -i,nlñ~ñoassay Yfi\hliSe"Oi 
di.!:.e~.t chemilumlnescence, Anafysis was-by·,·ñtention lo treat . 
Findings Atte r Inhalatioll . geometric mean values were 
signiricantly lower m ttle asthma group than in controls for 
fluti casone propionate pla s ma area under curve (1082 
(95% e l 850--14511 vS 2815 pg mL ' h ' 12262-39491. 
- 62% difference 145-721; p<O-OOl). maximum 
concentrations {lU 191- 159\ vs 383 pgJmL 1302-5461. 
-68% (- 50 to -81\; p<O·OOl). and systemic bioavailability 
(10-1 \7 .9-14·0\ vS 21·4% 115-4-32 .2 \. -54% 1-27 to 
- 701: p=O·OOl). In travenous..cJose c learance, volume of 
distribution at steady state. plasma hall·li fe. and mean 
res idence time . were simila r In lile two grolJps. Less 
suppresslon al plasma cortisol concenlra lionS was seen in 
the asthma group than in control s .::1 - 12 h afte r inhaled 
nuti casone propionate. 
Interpretation Systemic avai labi\lty o f fluticasone propionate 
is substantiaUy \ess in patients with modera te to severe 
asthma (han in healthy controls . Inhaled corticos te roid s that 
are absorbed th rough the lungs need to be assessed in 
patients who are receiving doses appropriate for disease 
sever ity. and not In normal volunteers. 
Lance12000; 356:556-61 
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Introduction 
ISi ncc the ir in troduction almost 30 years agO IMak'd 
corticosteroids have p layed a cen tra l pa rt in me Ireallllem 
of aslhma. Thc:se drugs halle a lm ost enti re ly rc:placcd 
mainlcoance oral cor ticoste roids, wbich had ma jar 
adverse effccts. lnh aled corticoslero ids , becausc of tupical 
application , have a substantiall y beHer lherapeut ic indcx 
than oral s[C~roids.l.I F urthcr improvemen ts ha \'c bcc n 
seen beca use of rcduced o ral bioavai labi li ey fOf nc"·;er 
lnhaled co ricosteroids. About 20 % of me tOlal inhalcd 

dose from mo st mctered~dose ¡nhaters is depositcd in the 

lun g5 and 80% stays in lhe oroph:uynx and is swaJlov.'cd.' 

M o lcculcs wi[h a high h epatic first- pass mctabulism and 

low oral bioavailabi li cy, such as Outicasone propionatc, 

lhcreforc, havc lowe r sys tem ic exposure than otht:r 

inha\ed corticostero ids. 4 " For flu ticasone p ro pionatl!, any 

syste mic :Jctivity resul ts fTom absorption of the drug 

d epos ited in th e lun gs and its oral biuéwailabil ity is 

negHgible. 
F"lu ticC\sooe propionatc has a high mcrapcuti c indo: and 
eOlc3cy . l ,~ The drug has beeo used successfu ll y ror several 
ycars fOI" a \1 severities o f asth rna and has proved lO be \Vel! 
wlcrated. No clinically il11portanr systemjc effccls are 
reponed for lhe norm al lhe rapeutic dose rangc .; •. , By 
contras l, pharmacokinetic swdies have sugges tcd 
h ypothala m ic-p itl.li tu y-adrcn:t1 suppress lon with 11Igher 
d oses. H owe:vcr, th ose studies ¡nvolved normlll 
volumecrss,ll \' or pat1cmS \V ho had mild asthma and \Vcre 
rcccivi ng inapproprlately high doses , well in e:<.cCSS of 
lhose nceded to eonLfo \ their discase .H ... .~ In palicnt$ \\.Ii th 
m od erate o r scvere asthma requiring h ighe r doses of 
inhalcd corricoste ro ids, factors such as airtlow obstruction 
and ventilation-perfusion mismalch cou ld alter drug 
dcposition in me lung and ch ange sys te:mic absorption , 
To c1arify lhe sa fery o f highcr doses of Ouricasone 
propionatc in asthrna, \-....e studied lhc phaml acoki netiC1 
and pharmacod ynamics o f lhe drug in patients with 
modcratcly sevcrc asmma compared wi th no nTI al control, 
in a randomised d o ub le-blind , double-dumIOY, crosSOver 
design ( fi gure 1). 
Methods 
Study populalion 
We rec ruited individuals fTom outpatic nt c1 in ics at the 
North West Lung Cenue , \Vho had physician~diagnosed 
asütma, gave wotten informed consen t, and were aged 
berween 20 years and 65 )'ears. The inc1usion criterí' 
included fore ed expi ratory volum e in 1 s (l--"EV.) lower 
than 75% at screening, previous bronch odi laco r use, and I 
s table co nd itioo o n high-dose inhaled conicosteroids ; 
(beclomethasone dipropionate [Bor] 2000 ",g/day al 
budesonide l 600 ",g/doy) . F or eaeh patienl, \Ve sdecte<! 
THE l.AJ'\lCET· Vol 356 · Augu~1 11 , 
vo lunll.:l.:fS (g~nl.:rall y st<lff and n.: bmve'S of s tatf at 
West Lung Centre), matehed for sex, age, a nd 
indexo AlJ participants were non-smokers (3=06 
Exdusion c rilería we re : c1inically importa nt 
disease other than as thma, Or both, 
pregnancy or lacta ti on in wom en , suspccted 
. hypersensitivity to inhaled corricosteroids, [reatment with 
or31 or parenteral corricos teroids in me past 6 weeks, o r 
inhaled nuticasone propionate in me past 2 m onms. 
p..u,..icipants were tra ined in an opti m um inha1ation 
. technique befare enrering a I-week run- in period o Th ey 
random lyassigned 1000 ~g fluticasone propio nate 
f.1g [Wice dai lyL o r a the rapeutica lly equivalent dose 
of2000 ",g of BOr dai ly ( 1000 ",g twice daily), inhaled at 
0800 h and 2000 h from melered-dose inhalers wi th use 
spacer devices (Volum alic, G laxo \V'ellcome, UK; 
l ) . 
asscssed adherence by we ighing th e ae rosol 
~" "'.Ani sters before and afte r each uealm ent periodo On the 
before me pha rmacoki ne tic sarnpli ng, pa rtic ipan ts 
telephoned a l 2000 h te rem ind mem ro rake the last 
~ t the prec ise time. We asked participants to 
Slre nuous exercise. The next day all 
ended the stud y-day visi r ar 0700 h after 
ight and abs ta inmg fr om alcohol fu r 24 h . \Y/e 
baseline spiromer.cy and b lood pressure, FEV, 
run·in 1 
On study day 




palienl wilh extravasaUon of intravenous dose (dala nol 
in analysis). 
Char.1ctcrlsllts Conlrollln=1.3) A$lhn•.l group (n=llJ 
Demogrllphy 
Age (years) 42 (12) 45 (t0) 
se~(M!f) 5 138Y..IIB (67lE.) 4 136'X.l!7 (6<'I~ ) 
Helght (m ) 110(009) 11)9(0·10) 
\'/eigl1t(II!11 77 (15) 84 (14) 
80dy nl(JSS IndCl fkym ', 2f"i 01 13 ·1 , 19 ·7 ¡7·2) 
Splrometry 
FEv.ll./SJ J !:,¡ IO.AO) 1 ( 1 ,11[,6) 
FtV, rx predk;.ledJ 
fVC (l ) 
llw:\(l 1i 
'1·"'1 1 11,) 
', 11 111; 
) J'I (I 1/) 
FVC1'" DfeOlCled) IIItlll 11111'1) 
FfV,¡rvC(%1 HI) 1')1 "1 1 .'1 ) 
Tatillllm¡¡; capacity (L) r, Oh I1 ,t) ' ¡.'I r' tl l 
lolallung capaclt)· ('l{, pteolcleO) 1· ) 11\11 ) In ' p n l 
ReSiO\.l~1 yolume ('110 preolCledl 'I!'( ll1 \1 , 1. 1111 
R... I~· Pal · s ') 
G,./kPafs) 
O I IIIUO.U 
1 ~..t l tll .,, )( 
II ' I/III.':¡ 
., ,'0) 111 •1 '1 
NO,./Parts pcr bIlP100I S '0·'11 ' II¡.I" 
GAS tr..nller 
llLCO r:o:. predlcled) 961 11 ) '.¡{,,01¡ 
IfCO llo preOICI~) 971151 \0 11 (.'0 1 
fVC=lolced e_pllato:y VItalcanCKII)'. Dala are mean {SOl r.xr:eDI whr rc 1r~'1o <~r'\ 1 
o:nerwise , 
Table 1: Baseline characteristjcs 
had lo be within l 5% of t h~ value obtained durillg lile 
scrce ni ng vis it. Participants h ad a sranda rd bre~lkfa5l 
30 min before drug adm inist rat ion, an d ah! a standard 
diet fo r the rest o f me day. A veno us cathetcr waS il1S~ft~d 
imo a fo rearrn ve jn of each arm in all participams. At 
0800 h, we adminis lered 1000 Il.g inhaled tluli casu nl.: 
propionate a nd imravenous placebu (s(.ldium chlo ride 
0·9%) o r 2000 ~g inhaled SDP ¿tnd 1000 ,....g ;nrrave nuus 
flutica sone p ropiona le (in 2 mL of propyk nc glycol). Thc 
method s of adm inist ratíon were identical fur intrave nous 
(rca tment and placebo u r inha led trcatment and BDP. 
T hc infusion was adm inister\'!d over LO min wilh l.ht.: <:lid uf 
a syringe driver. rnhalation trea[rllent was taken in a 
sittin g position. During lhe firsl hour aftcr dosing, 
panic ipants remained in bed . \Ve too k venous bloud 
samples at baseline and 10 min , 20 min , 30 min, and 45 
min, and at hours 1, 2, 3, 4, 6, B, 10, and 12 a ft e!" dosing 
[O measure plasma con ccntrations of tluricasol1e 
prop ion ate and cort isol. For lhe n c.::xr wcek, partic ipams 
crosscd ova to th e o ther ru n .. in treatment, al1:er which 
they returncd for a second pharma cokinctic-sampling day. 
AII stat ic and dynamic p ulmonary~ fun ction tests w~re 
measur ed wim a VMAX22 spirome (er (Senso r ~\edics 
BV, Bilmoven, Neme rlands) and a body box (Aurobux 
6200 OL, Se nso r Medies BV), aecording tu ATS 
recommendations, Carbon -monoxide tr ansfe r factor \Vas 
assessed with Transfer T es t (J\Aorgan Ltd, C ha,ham, 
Kenr, UK). 
In addition to establi shing plasma conisol proftles 011 
sa mpl ing days, we measured plasm a conisol cun­
centrations at 0800 h a nd 24 h ur in ary cor tisol 
coneentrat ions at the screening visit a nd on (he ("\.\/0 
sampli ng days (ie, at a stead y state for Ou ticasol1e 
propionate 500 ",g and BO l' lOOO ",g) . 
AII blood sa mples were d rawn into hepa rinised rube:s. 
They were immediate ly placed on ice and ccntri fuged 
within 30 min at l 500 rpm fm 10 min at 4"C. Plasma and 
urine samples were immed la tely froze n at - 70°C until 
assay. Masked analysis of p lasma and urine samples was 
done at me Department o f rmernarion al BioanaJysis , 
G laxo \'V'e ll come Resea rch and Develo pment, Wa re, UK. 
Fluticasone propionate was isolated from plasma by sol id ­
phase eX[[3ction ¡¡quid chromatography-tandem m3SS 
speerromelry (LC-MS-MS) that uses thennally and 





.Effect of consumption of red wine , 
spirits, and beer on serum 
homocysteine (4'iS =~ Se J 
MartUn S van der Gaag. Joha r a _: D r ~ . ,=5 -( ,a Silianaukee. 
Seppo Nikkari. Henk F J Hend ;-5 
Serum homocysteine increases atter moderate consumption 
of red wine and spirlts, but not atter moderate consumption 
of beer. Vitamin B, in beer seems to prevent the alcohol· 
induced rise in serum homocysteine. 
Homo cysreine concentrarions are affecred by Iifesryle 
facrors such as dier-eg, inadequare intake of B 
viramins involved In the homocysreine breakdown. 
.\lc oho lics have raised homo cysreine concenrrarions 
:lla r are eirher caused by low viramin B intake or 
chronic excessive alcohol consumprion . Beer is a rich 
;ource of folare and viramin B" whereas red wine and 
;pirirs contain negligible amounrs of rhese vi ramins. 
We posrulared rhar moderare alcoho l cOllsumprion 
:ould affecr homocysteine metabolism, and thar these 
dfects are beverage specific. In a randomised, 
jiet-controlled, crossover trial,' 11 healthy, non-smoking 
~ (aged 44-59 years) who were moderate alcohol 
j rinkers, consumed four glaSses of red wine, beer, 
)r Splnts (Durch gin), ~Lr sparkling mineral warer 
control) with dinner. Beverages were 'switched every 
3 weeks in " a randomised order, acco rding to a Latin 
;quare design o AH food and drink was supplied for 
': 2 weeks. l'he diet, which was essenrially the same 
juring all four periods, contained adequate amounts 
)f macronutrients and micronutrients. Alcohol intake 
~qualled 40 g daily (with exception of the water 
¡eriod) , which did not affec t activities of the liver 
=nzymes ')I-glutamyltransferase, aianine aminotransferase, 
"nd asparta te am inotransferase. Trearment effects 
,'en! assessed by analysis of variance, by use of 
;eneral linear mode lling, in which Ílomocysteine 
-:Jeastiremenrs wereiog' transformúJ:' No carry-o ver effects 
~ ere seen . 
Homocys teine concentrations were raised after 3 weeks' 
:onsump tion of red wine and spirits by 8% and 9%, 
'espec tively, as compared with water consumption, 
-,'hereas no increase was recorded after beer consumption 
table). Such an increase in homocys teine coincides with· a 
0-20% increase in cardiovascular disease (CVD) risk. 2 
:'Iowever, moderate alcohol consumption is associated 
:ith a lowered CVD risk. The c,ardioprotective effects of 
::1Oderate drinking could exceed the increase in risk by 
: igher homocys teine concentrations. Alternatively, slightly 
.nd transiently raised homocysteine concentrarions might 
:e beneficia!. Homocysteine could act as a mediator of 
-:ssue repair and as a regulator of blood cells and cells of 
.1e vascular wal!. ' 
Homocysteine concentrations could rise by inhibition 
f its two major breakdown pathways, bo th dependenr on 
~-vitamins. The remethylation pathway depends on folate 
Red wlne Seer Splrits Water 
-::Tl ocysteine (".mol/ L) 14·2~" 12·9ttll 14·2H 13·0ttll 
-: ate (nmol/L) 18·411 17·8 16·5~§ 18·3++ 
'3min S" (pmol/ L) 223 218 209 232 
'3min S, (nmol/L) 56·5rt 629t§1I 55·6H 483§tll 
.'edian homocysteine concentrations in serum samples. Vitamins have been 
' óasured in plasma; differen! from j'water. ,bear, §red wine, IIspirits (p<O·Ol), and 
-,--, Ilwater. "beer, ttred wme. Hspirits (p<0·02). 
ean blood concentrations of homocysteine,* foiate, vitamins 
3, and Bu after 3 weeks consumptlon 01 red wine, beer, spirits 
¡nd water 
3 ­
~ 25- o 
(.) 20 J 
6 15J o ó o¡¡; I 









- 10 O 10 20 30 40 50 60 70 
Change in vitamin 86 (0/0) 
Relation between changes in homocysteine and changes In 
vltamin B, concentrations 
Ind ividual changes were compu ted by subtracting outcome alter 3 
consumption of each alcohol ic beve rage from outcome after 3 ' 
water consumption a nd expressed as percentage of oulcome alter 
consumptio n. per a lcoholic beve rage . 
and vi tamin B" , whereas vitamin B, is essential in 
breakdown via trans-sulp huration.' We assessed 
specific effects on plasma values of these vitamins. 
signific ant differences in vitamin B" were 
A 10% fal! in folate occurred after spiri rs cons 
only (table), and no correlation was found 
changes in homocys te ine values and changes in 
(Pearson co rrelation coeffic ient, p=0·99). Pl asma 
B" analysed as pyridoxal-5 ' -phosphate , was 
after beer consump tion by about 30% . 
vitamin B, concentrations were al so higher after 
of wine and sp irits-1 7% and 15%, respecrively 
Changes in vitamin B, showed a significant i 
correlation with changes in homocysteine (r=­
p=0 '0004; figure), suggesting tha t vitamin B, might 
rate-limiting factor for hQmocysteine brea 
after moderate alcoho l consump tion. 
prospective data from the 
Communities study sugges t that vitamin B, 
inversely associared wirh CVD risk, independently 
homocysreine.' So, the increase in plasma vitamin B" al 
seen after bee r and to a lesser extent after red wine and , 
spirits consumption might even conrribute to a lower eVO ! 
~k. 	 . 
This stud y was runded by the Dutch Found ation for Alcoho l Research. 
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